The use of fluorescence-labeled mesenchymal stem cells in poly(lactide-co-glycolide)/hydroxyapatite/collagen hybrid graft as a bone substitute for posterolateral spinal fusion.
Posterolateral spinal fusion is used to treat patients with degenerative spinal disorders. In this study, we investigated the effectiveness of a mesenchymal stem cell (MSC)/hydroxyapatite/type I collagen hybrid graft for posterolateral spinal fusion in a rabbit model. In vitro study, the hybrid graft was cultured in complete or osteogenic medium for 7 days and 14 days and examined by scanning electron microscopy. The alkaline phosphatase activity of the MSCs was assessed and the expression of osteogenic gene was determined by reverse transcription polymerase chain reaction. In vivo investigation, spinal fusion was examined using radiography, manual palpation, computed tomography, torsional loading tests, and histologic analysis. Furthermore, using a PKH fluorescence labeling system, we examined whether the newly formed bone was derived from the transplanted MSCs. Our data suggested that the MSCs differentiated into osteoblasts and produced extracellular matrix in the hybrid graft. Increased alkaline phosphatase activity was noted and mRNA of Cbfa-1 and osteopontin were detected. Radiographs and computed tomography images showed a continuous bone bridge and a satisfactory fusion mass incorporated into the transverse processes. The results of manual palpation and biomechanical data did not significantly differ between the two groups. Histologic examination of both groups revealed the presence of cartilage and endochondral ossification in the gaps between the grafted fragments. In situ tracing of the PKH 67-labeled MSCs indicated that the transplanted MSCs were partly responsible for the new bone formation. The hybrid graft could be effectively used to achieve posterolateral spinal fusion.